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A Review of Reconstruction of the Mandible At Westminster Hospital, research has been carried out in an endeavour to find a material suitable for mandibular reconstruction. Only chrome cobalt fulfilled the desired qualities outlined by Scales (1958) and until recently the greatest success was achieved with this metal by Conley (1951 Conley ( , 1956 and Cook (1968) .
Titanium
The possible use of titanium for mandibular implants was first suggested by Conroy (1966) .
The properties of this metal were reviewed by Down (1966) who also stated that the danger of metallic transfer during instrumentation had been overstressed, as did Scales (1966) . Titanium was later shown to fulfil the essential requirements for immediate prostheses (Bowerman & Conroy 1969) .
Immediate Mandibular Implants A simple, adaptable universal kit in titanium to enable immediate fabrication in theatre of suitable implants was introduced by Bowerman & Conroy (1969) . Implants using this metal were also described by Cook (1969) . Insertion as a primary procedure restores continuity, maintains function and minimizes postoperative deformity. Now that soft tissue reconstruction by the use of the forehead flap for lining the mouth and the deltopectoral flap for cover is well established, wider clearance of the growth becomes possible (Lee & Wilson 1973) . This has the added advantage of bringing in a new blood supply during the healing phase, especially when the tissues have been heavily irradiated.
Review ofImplants
Seventeen patients; whose mandibles have been reconstructed using Bowerman-Conroy titanium implants during the last five years, will be reviewed ( Table 1 ). The nature of the treatment provided involved both radiotherapy and surgery. Thirteen patients received radiotherapy; 8 preoperative, 3 postoperative, and 2 preoperative and postoperative. Four patients received no therapy. The surgery involved twelve commando procedures and five simple mandibular resections (two of which had had previous neck dissections, including hemimandibulectomy). The mandibular symphysis was resected in 13 of the 17 patients, and the soft tissues were reconstructed using forehead and/or deltopectoral flaps in 10 patients, at the time the implant was inserted. Sixteen of the implants were inserted immediately at the time of resection and in one case, as a delayed pro- cedure, following the failure of previous reconstruction elsewhere. The place of delayed reconstruction using this type of implant has yet to be established. On assessment in January 1974, the survival time of the implants in 12 patients ranged from seven months to five years, and for less than six months in the other 5 patients. The outcome of the 17 implants reviewed showed that 11 proved successful, in that they did not have to be removed.
The patient illustrated (Fig 1) underwent a Commando procedure. A large implant including the mandibular symphysis was sandwiched between forehead and deltopectoral flaps and has remained functional for over four years. Another patient (Fig 2) illustrates additional complications. The resection involved more than twothirds of the mandible and the soft tissue of the mouth was reconstructed with a forehead flap. He suffered from Von Willebrand's disease and required massive blood replacement. At two months he developed an infected external sinus, exposing metal in the base ofthe wound but in spite of this healing occurred spontaneously after prolonged antibiotic therapy. One year later, recurrent disease developed which responded to radiotherapy without detriment to the implant, which has now been functional for nearly two years. The patient just described illustrates that breakdown of the soft tissues over an implant does not mean that removal is mandatory. In support of this statement, one patient developed a throughand-through fistula which was successfully closed surgically, and in another patient (Fig 3) , the implant was exposed externally during incision and drainage of an insect bite whilst abroad. Following cover with a deltopectoral flap, this implant has now remained functional for over two years.
Analysis of the 6 implants which have had to be removed showed that not all of these can be regarded as true failures. One implant was removed for recurrent disease after being functional for one year and another for infection occurring after secondary surgery, the function having been satisfactory for three months. Two Section ofPlastic Surgery with Section of Odontology 613 Fig 3A, exposed implant . B, cover by deltopectoralflap implants were removed at two months for infection; in one breakdown occurred over the bulky nuts (these have since been redesigned) and the other, a young patient with acne, developed a staphylococcal wound infection. This implant was covered at the time of insertion by close-weave Teflon, which had been applied in an endeavour to provide a cushion between the hard metal and the soft tissues and also to allow direct suturing. This material was an unfortunate choice and it is understood that the use of a similar but open weave material has proved successful elsewhere. Silastic processed over an implant has been satisfactory in one of our patients.
Necrosis of the forehead flap occurred at twenty-four hours in one patient, due to entrapment of the pedicle between the coronoid process of the mandible and the zygomatic buttress. The coronoid is now routinely resected where the condyle and the posterior border of the mandibular ramus are retained. External skin necrosis occurred over one implant after six months' function. Preoperative radiotherapy and extensive thinning of the overlying skin at operation contributed to this. It is now felt that in such cases a deltopectoral flap should be used to replace the external skin at the time of resection.
Apart from the rigid initial support which an implant provides postoperatively, even if it has to be removed, an additional advantage accrues if it can be retained for about two months. Within this period, a thick fibrous sheath develops around the implant and subsequent removal does not lead to collapse of the soft tissues, the fibrous band acting as a semi-rigid strut.
Discussion
It might be thought that insertion of a mnetal implant into heavily irradiated tissue or postoperative radiotherapy is likely to cause failure. Analysis of this series does not support this view. One implant was removed in a patient who had had no radiotherapy and 4 patients had received postoperative radiotherapy to the site of the implant without detriment. Of those implants in situ, 8 of the 11 received pre and/or postoperative radiotherapy.
The selection of patients at Westmirlster
Hospital for mandibular reconstruction using this method has been very conservative. We regard as an absolute indication a resection including the mandibular symphysis (76% in this series). Additional favourable factors include the young good risk patient, early lesions, lesions anterior to the retromolar triangle and patients who have received no previous or postoperative radiotherapy. We feel that immediate reconstruction is less advisable in the poor risk patient, particularly over the age of sixty years, unless the symphysis is being resected, and where a water tight seal of the soft tissues in the mouth cannot be guaranteed.
Finally, the true assessment of this series of mandibular implants must be related to the fact that most of these patients have been referred to Westminster Hospital from other centres for salvage, having had previous radiotherapy or surgery, or both. Against this background, most of these implants have been inserted into widely resected fields (Fig 4) and, therefore, it is felt that the success rate so achieved has improved the quality of life of the patients and justifies the method. The essential objectives of the dental surgeon engaged in oral rehabilitation can be simply stated as the restoration of function and esthetics carried out in the simplest possible way. This is usually interpreted as involving various technical procedures using materials with a biological acceptability.
However, in oral rehabilitation, the concern is with something more than just the restoration of the mouth structures. It includes an influence on the quality of the patient's postoperative life. The problem to be faced is that of an oral invalid who requires continued help in the restoration of acceptable physiological function and the management of disability.
Physiological Problems Disturbances of Mastication: The conditioned reflex activity of normal mastication relies in part on the integrity of the components of the occlusal complex, i.e. the temporomandibular joint, masticatory neuromuscular units and the occlusal table. All these are affected by mandibular surgery and are exposed to the danger of dysfunction. In patients whose resection includes the mandibular condyle and part of the ramus and body there is, for example, a loss of vertical height of the face which tends to distort the functional alignment within the temporomandibular joints, together with a postsurgical disturbance of muscle balance. Although the patient is often still capable of some masticatory force, initially he seldom has sufficiently coordinated muscular strength for normal mastication. The rhythm of mastication goes and the mandible tends to move haphazardly.
Swallowing: Many patients are disturbed by unpleasant postsurgical changes in the control of swallowing. These may be caused by dysfunction in tongue mobility, disturbance in the neuromuscular balance or alteration to the soft tissue structures ofthe mouth.
Some patients with restricted tongue movements and consequent difficulties in swallowing have a distressing tendency to drool. The problem can be exacerbated by the insertion of an appliance which can cause further if temporary hypersalivation. This drooling can demoralize patients and, in fact, permanently influence their acceptance of prosthetic treatment. Prophylactically, regular use of a silicone-based ointment on the corners of the mouth is useful to stop soreness developing.
Equally disturbing is the opposite problem of postradiation xerostomia which has a considerable effect on the ability to wear an appliance. It interferes with the retention of appliances apart from its effect on tissue tolerance. A useful aid here can be a glycerin based lozenge which contributes a temporary mucosal lubrication.
Speech: The other functional change which is of direct concern to the dental surgeon involved in oral rehabilitation is speech. Any of the speech components can be affected in patients with mandibular resection. Usually it is the result of impairment of the articulating mechanism and/ or alteration of the resonating chambers. For example, both surgical reduction in tongue size and restricted mobility of the tongue, both of which are not uncommon following removal of mandibular malignancy, can prevent certain
